A recombinant plasmid, designated pUC1002, was constructed by ligation of a HindIlI restriction endonuclease fragment of Escherichia coli chromosomal DNA to vector plasmid pMB9. Strains carrying this plasmid were selected by transformation of an E. coli strain bearing the xyl-7 mutation to a xylose-positive (Xyl+) phenotype. Strains Soc. Microbiol. 1981, 034, p. 193), led us to try to increase the yield of the enzyme by gene cloning. This report describes the construction and selection of a recombinant plasmid coding for both E. coli D-xylose isomerase and E. coli Dxylulose kinase, the second enzyme in the pathway for D-xylose utilization by E. coli. We also describe the production of the enzymes and the D-glucose isomerase activity in strains bearing the plasmid.
A number of bacteria, including Escherichia coli, contain D-xylose isomerases which function physiologically to catalyze the first reaction in the catabolism of D-xylose but which also convert D-glucose to D-fructose under certain conditions (24). The latter reaction is the basis for industrial processes currently used to produce very large quantities of high-fructose syrups (4 (9) , just as they are in Salmonella typhimurium (18) , it seemed likely that selection by complementation of this lesion might, depending on the restriction enzyme used and the size of the cloned DNA, result in the cloning of the entire operon.
Chromosomal DNA from Xyl+ E. coli K-12 strain K37 (11) was isolated by the Marmur procedure (15) . The multicopy vector plasmid pMB9 (3) was isolated from crude lysates of E. coli by centrifugation in a cesium chloride-ethidium bromide density gradient (17) . A 3:1 mixture of chromosomal DNA and pMB9 was cleaved with a twofold excess of Hindlll (New England Biolabs, Beverly, Mass.) and then treated with T4 ligase (New England Biolabs); both reactions were carried out under conditions described by the supplier. The ligated DNA (12 jig/ml) was then used to transform E. coli JC1553 as previously described (7) . The transformed cells were grown at 370C for 1 h in Lbroth (13) and then plated for selection of transformants on the minimal salts medium of Vogel and Bonner (20) supplemented with L-arginine, L-leucine, L-histidine, and L-methionine (each at 40 ,ug/ml), 0.2% xylose as the sole carbon source, and tetracycline (5 ,ug/ml).
Plasmid DNA was isolated from several clones which grew on the plates and was found, when digested with Hindlll, to consist of a fragment the size of pMB9 plus an additional 8.8-megadalton fragment (Fig. 1) . The size of the additional Hindlll fragment was determined by observing its electrophoretic mobility on agarose gel relative to that of HindIll-cut X DNA (16) and by velocity sedimentation of the intact plasmid in a 5 to 20% (wt/vol) sucrose density gradient. The (14) found that only the D-xylulose kinase is increased, relative to the level of activity in untransformed wild-type cultures, whereas we observed similar amplifications of both enzymes. This may reflect either differences in expression of the xylose isomerase genes in the K-12 strains or, perhaps more likely, that the isomerase gene was somehow affected in the construction of pRM10. 
